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[mmm 1 ] 

[M#JI 2 ] 

SOie^' ^ x-7^Mtti--5X@ii. B>iifi#^-*»«45T'. ^v$'ttT-*>s 7- 7 X-^^Bgtti- 
'S X ^ ^ # ti^ ^ M ^ A vi o 

[If SJI 3 ] 

If ?1<JI 1 * /ctt 2 lcie®<?^^f4i^^ii A^viT'#> o T . 

Hf)ie7° ^ X v^MW-t-sx^ti. sQie^^^s^^^T. m%^^m.mii^nm<T^^m.my ^ 

■7 T -i >i^h-o ^ ^ \zy X v^Mt^-t ^Xg^^t?XI4i^<?^^A^vSo 
[If ^I^JI 4 ] 

I|5|<JI 1 T^S 3 <?5v^-f tii?McietX<?)^Mi|^<?>ii A;^viT'#> o T . 

Hulfi7° V X v^Mtti--5Xgti. a ^ X 7U 1^ =5r < I li^#tf 7'^ Xv^Mt^-t 
-5Xg^#t^X^i^<^^A^ffio 
[IfJl^Jl 5 ] 

If Jt<Jl 4 <?>v^-m)bMC lfii£<?5^M.^<^0ii A;'? vS-?*> o T . 

ftuie^' ^ X v^Mtti--2.X@tt. H e 7' ^ X v^Hatti--g.X@^^t?XI4i^<7>iiA^ 
[If ^Jl 6 ] 

If SJI 1 3 <?^i^-f n*Mcl£tS<?5XM^^c?>^ A^'jaTifc o T . 

A:^vio 
[If^Jl 7 ] 

If ^ Jl 1 7!j ^ 6 </) -fn *Mcie® <^ X ^ ii A ^ vi T ^ o T . 
X^i^^^A-t-SX^i?*. 7' ^ X V K - ^XS^ #t?XMi^<?)^A;^vSo 
[If ?I<JI 8 ] 

If Jl 1 7^ M 6 <?> tl ;J?MC less c?^ X ^ ^ A ^ >i T <fc o T . 
XMi^^^A-t-5XS)Sj*. AXS^#t?X^J^c;)^A;^vSo 

{mm% 9 ] 

X^^^^^Ai--g.Xg)t7*. ^x H - rx^^#t?XMi^^^A;^v£o 
[If 5|<JI 1 0 1 

Su le Affile 7° ^ x-7^Mtt Lxmi^^M.^^mi^^i^'^X'^mf^^^^m^ 
[If ^Ji 1 1 ] 

If ?i<ji 1 omm^^m,^mAmm.X'^^x. 

^ ir > > ^" — i: . 

bQ lem ^ffltc -7'^ x-7^^/^-t ^ 7" 7 xv^^^^i: . 

HUle^^>^^'-l*ITHulellI#*#^T^-^^-t-2>T--;^^Si:^M«L/iX^4if^iiA 

IM. = 

[If ?I^JI 1 2 ] 

If j|<Ji in^9 <7)v^-f n*Mcie«<?)XMi^ii A^ft^fflv^Tff^/^^ ti. 

X 7' n 7 -r i?^ ^ 4 n m g T ^ ffl ic tt ^ X l-t^t^ S 1 0 ^ 1 lil±.t^^ 



[mmm i 3 ] 



[ 0 0 0 1 ] 

IZ -fl; *) . Jff IC. y' ^ 7s V K - 1^- > IZ iD It -5 ^ ip A 7° a 7 t 'I CO Mi W iz M ^ . 
[ 0 0 0 2 ] 

o 

Z <50 Jc 7 ^ p n m^<^ff^;^;^>S ^= L T . t^^jb-"??. > a A )b*ffl ilT ^ „ M 

x.lt. n 3 > a^tc a AT^N n > if c?^ p A L fc^. r> 

v ^> ^ y y u - ^' T - }^ ^m-r - - >\. '(k\z ^ o TiiA^ nf::^^4i^^m 

M '|± f b -t -5. 3 i: Tv^v^m a^ff^lj^T S i: iJv^ t<7></). ir y'i^KXW^^X% ^ 

i^ieL. ±.m^i^mmiz-y ^ x^mm tx^m^^^^A-t ^t^mx3h^ o z co tt iz ^ n 

It. t^v:ty^m,!^X3h'oX^m^7nmcom\-^Bai3^mf^XB^t^n^ (#iJx tilNf fP 

1 s 2 #0^) o 

[ 0 0 0 3 ] 

[#itf fP3ti^ 1 ] 7' ^ K - XfJif : TKif^C^l^ 7 0 ^12-^. p . 1 
458-1462 (2001) 

[#^f 1^ 3CS^ 2 ] i^^< T 7s 7" ^ X-7 K - 7MC J: o T K - 7" $ tl 7^' 0 . 15 
^a>pM0SFET<7)'l4ftfe: Reliable and enhanced performances of sub-0.1 u. 
in pMOSFETs doped by low biased Plasma Doping. Damien Lenoble ftil. VLSii^> 

o u . Mil/ H ^mm'^i^'^^nm . p. i i o . 2000^0 

[ 0 0 0 4 ] 

Lh-L-^xh^h. ^mit^ ^ ^<^'m^it\tmM\zm^xis ^ . ^<r)m.mm'^x<T^]i^m 

^ <7) ^ tf \f' v£ 1 0 0 n m T . ^ tcMfiT ti 6 5 n mtc=5r ^ 7 i: L T ^ <, C Jc 7 

^r43X'. 4^a##S«^ffl-\ <?> ^I4i^i» A ic T S H S<7) fliy P t$ if ^ ti T ^ „ 

-t ^ ;b . ^ ip A^ti^<^m^ b 0 n m l>i T . ^ ic 1 0 n m ic -i> v ^ }t 

XW^f^-f ^ Zh\t. W]\fM!S.<^mMit<^rzi^\zM^X^h. 

Z<D ti:-\k'6l<T^^X . n < ^?^o^-illS<^:f lit^^tsX^ff^fiKi- ^ 3 h It^mW'f'^^ A 7s 

m\z. n < ■b^'o^mii<^^i^mm^^'k'&\^xmf^-t ^rzi!b\z\t. ^m'^'mm.-7° X2 -7 T 

-i >i t^^Wi^MX <r)^i\:.k -^j: r± h t)^\z-t ^ Z h -f % . ^ i«) § .-K -v ^ 7s ^ ( ffi ^ ) 
^I*£t/-il)^-7"n 7 7- i?*'£xWT'*>^o Lib-L'&i?"^. Sv^^tHXtc^^^Mt/^alA-t-SJt □ 

^c^i. ii^a^ffljeff T-^igST'*> o T ^ . m < t^: ^\z'z>iax^M\z^it^ ^ ^coti^^ < 



[ 0 0 0 5 ] 
[ 0 0 0 6 ] 

A-t ^xm<^'^. Huifiiwi#s#<?> Affile y° y x-7^mm-t ^xn^^ts z t^ni^mt-t^ 

o 

[ 0 0 0 7 ] 

-ai^ ^'jfSitc^M.^^pp s iAt^o ^ Lx^h^niM. (1 onm) <7>m^ iiimzm A^ rifz^m, 

\t ^ ri\::X X Z CO ^:jz )l ^ - (T) ^- ^ X^T'PP § jA ^ n-5 C t IS < . ti ^ ffi tc -5, ^< 

t/ <^ ^ 1 0 n m ® )$ -i?^ ^ ^ ic ^ T ip A ^ ti ^ „ 3 ti ic J: ^ . S g T lit^l^ il 

Z th^X% 

[ 0 0 0 8 ] 

t 3 (?^3E^ ti . 7° ^ 7s viOM©!^ ^'-^ ^'-^ HI [Celtic ^l^-t -g, C i: ic J; 

^'j [S] ili; ^ L ^c. nx^itm.xmm^^^^^m.m^i^'kr^m,-^ ^ z ht)^x% ^ ^ z 

Jc 7 IC L T 4< -y ^ A M ^ ^ 7' a 7 T ^ # -5 C i: § -5 o 

[ 0 0 0 9 ] 

^ > >i A ^ -7° ^ X ^ H — t° > r T i| A L * a > if (7) ^ M <7> — - ^1- SO <^ ^ ^'J 

o i-=5:-b*>. v^ttfbe<?^-a§$ )b^-[B] c ^ ft Tints', fbJi ^ ^ - h feJ/C ib^-M ^ i& < 'Sr -S 
c;>a-r --;b^(?>^|4t/^i?i?^-il)^-7"n -7 T ^ >i t,^Wc%^\zX-m.mmrt^ h tH $4 ic ^ ^ 
h -^Tz^^ yxm^^^ii^t^v ^ 7.m\z^^~t ^MaX^i>. zzx. T — -'Vm<^^^ 

'i^<^m^ rn^y' ^ y T >i h^mm.\ZT^\^Mo . T — ->i '^<7)^m.'^<^w^ MfM^' ^ ^ ^ -i 

'lit ^ *) V 7 7s M IC L ^ "t „ 

[00 1 0 ] 

^ L T . zco ^ ^ ^^M.^ y'u y T ^ ^ o m -f^S # ic. 7 ^ -y ^ ^ ^ > 7' t — — 
^ ^ ?S S M sf PhI T' ^11 ^ -5. c ic ck . T - 'Vm^T - >i'^<^ X'iA'^ i?^ ^ il S 
-f XI V T A >\.\t . T — — >im<^'B:^~y' ~y T A >v hxi\s:^z }:it^ ^ . v => v iy =^ -f-r 

-->l'A\t. =y-V%.\yi<r)'^\^\^-\^\\Lm^W^1^'ti>fz^\Z. 15 ^ if z 

ill^ ^ 0 -2. 3 i: T § . -t^^nM Xi^^Mfb^ 13 -5 C i: *»T § -5 o *> . 3 60 Jc 7 ic. T 

^ 3 i: S -2) o 
[00 1 1 ] 

c <7) jc -7 ^c*^BH^c J: tits. ^^J^<^^ A^ic 7- ^ x^Mtt^tf 5^ ^cincck*?. «a6 

X^Blz . A >iA^ 7' ^ X V K - XTiiA L n > ir" ^ M. ilJ5 7' n 7 
[00 1 2 ] 

:^ ^ ^ Vi ti . HtilS7' ^ X V^Mttt- -SX^)!?*. Htilfi^^#*«*T'. ^ -S 
■7° ^ X V ^ HQ -t -5. X @ ^ # ^ # o 

tt^iciiA^ nrz^m.'^commy' "a y t ^ Ji^mm\z-t ^ z t ij^xB -s. 

[0013] 



t/ ;b^T/f a ^ ^ 7' a 7 7- ^ ^ o J: 7 IC 7' V X V M W ^ ^ ^ -t -2) X g ^ # o 

H^y u y T ^ Ji -k^M-t ^ Z t ti^X' B -5 o 
[0014] 

z CO 'ft: \z Hit . ^ ^ A -> 4- < t ^ I m^^ts y y x^^ mm-t ^ z tiz x 

[00 1 51 

^ t? ^ <7) ^ ^ t? c 

iz^x.^ z t t)^x B . J; < Xh^^^mX^nM-t ^ z t h^'X B ^ » 
[00 1 61 

iiit. T--Ji'^izmi^tp<7yyi<mnm&fj^'^^^<. 4^ ii # tc -^f x. ^ 

[00 1 71 

:2ts ^ b;! <7) ;^ vi a . X^i^^ipA-t-SX^**. 7° ^ X V H - XX@^#t?^<?5^#t? 

o 

Z CO :^ 'iHz ^ ti It . UibXiSi\^::i^^'l^-X'^t^^mi^^i^lZ^A-t^coX. J: 
[00 1 81 

>±A^ffl ^ C i: ;b^-|i ^ L v^o 3 tittv^v^iiAjbMI^TJb . ^¥t^^<ry^mx ^^\%\^\^ 
□ ff^l3^lc ii L T ^ ^5 -5. . 
[00 1 91 

-^Wt^]\<7^n'(k\t. XM.i^^^A-t-2)X^;b^. H - f> XXg^#t?^(^^#t^„ 

^flXt. m^X'&,\^-^^ >v ^-X%l^'k'^W^W\zm^K~t ^<DX . ck 0 v^v^X^^^ii AJi 
^^^^ < W^I^X B L o T J; a V ^ ft ^ <7> fiiX of ftl i: ^ -5 » 
[ 0 0 2 0 1 

^ /c:*=^B^<7)X^i^^ A^gti. [s|#^#<?5^ffitcp/fm<?5XMi^^^A-t-i. XJP&i^^A 
XSi: . BUieHIfrS^'^^ffilc 7'^ X-7^H9|^ L T gtjlfiXMi^60tI]#S#45T<?)ilS5>ln 
^H^-t ^iil^XS t . ipA^ ti/cX 14 tJ^vl^ '14 fb-t -ST-- Mil Lf- 3 i: ^ 

[ 0 0 2 1 1 

X^i^^iPA-t -SX^i^iPA^^i: . HtiieiII*»#^7>^ffl 7' 7 X-?'^'X^~^ ^ V y X-^ 
^i^XS i: . HuK^ ^ > 1*1 xmi^U^^^^-r — - >v~t ^-r >v^^ i: ^Mii LT 

[ 0 0 2 2 1 



^-illt<^ 1 0 9f(r) 1 1.^1 J: h S J: 7 \ZW^^ ^ tl § o 

X fc^^Bi^iO^^^^gli . ^^i^ 7' n 7 7- ;u h^m^ 7 n m-fegT^ffilC felt 
i^i^S<^ 1 0 0 5t<r) 1 i.M_hi: 4^ ^ =fe 7 tcjf^fi^^ ti ^ „ 
[ 0 0 2 3 ] 

aicf^|#-t^ J; 7 ic^oTv^-So ^ic. Ji le Mf g §5 . _hlfiS#lc^ Ai- ^ 
[ 0 0 2 4 ] 

■5 vMiiSH^TK-T-^^W x<75MMft^t)*^M«]± L . ^ ^ =! 7s h i& ii^ ^j^- FT |g =5r -5) o =Sr fe . Sulfi 
[ 0 0 2 5 ] 

i: L T . B2He. BF3. AsH^. P H 3^0 -f tl ib^ ^ # » 
^l6.5.vMilI]f*i:LTa. B. As. P. Sb, In, Al<7>v^-ftl;??-^fflv^-5,3i:;b^^T§ 

<?>ftii^ffl^«7 jc 7 \zw^m.-t . 

[ 0 0 2 6 ] 

■SS<7)rL3S. /±t(^§$)b^'^3ili-tiS '>=5: < i: t 1 o^iij^ L . ^ c;^ 1g ¥ 1!i ^ 

2 % * tc a S L r^'^m-<i -y => X ^ % $^±.2,=k7^cLT^J;v^„ 
[ 0 0 2 7 ] 

tiisi^^mxt. ^Mi^ip Ale fev^T 7 7- ;b ^ ^ IS It iclij i] -t -5 3 t ^ 5]- ftg ic -t -5, 

7° a 7 T (50 7° ^ X -7 K — t° > r ^ dT ^1 ic -t -5 ^ T' ^ -5 o 
[^B/^<?>^^] 

[ 0 0 2 8 ] 

:^^BH<7>^,^4t/ii A^iS ic Jctitjr. ailx^ffltc^Mil^^ai A L f-^lc H e 7' V X-7^ if 
iOVl&tt^ t fc^v^ 7- ^ Xv^ffiv^/c7°^ X v3«ail^^f ^5: 7 3 i: T-ffiMlcjffivi 7° a 7 t 

[ 0 0 2 9 ] 

"kmxK^izijkLrcmmmx'^^, 

[ 0 0 3 0 ] 

z^^m^mA'^w 1 0 0 a. mi [z^-t ^1 \z. mm\^X'. y 7 x-? k - 7° 



m m #^ ^ ^ „ s TSi^ms 1 4 a . Dcmmi oizm^^n^ t t^izmm'^k 
mm 1 2 )nr L T . v >y ^ > >y x i i ^ l t fi^ ^ tix ^ <> 

[ 0 0 3 1 ] 

* f-. ^ ^ > 1 5 (T^M'^f^lt ^ y y i7 9 y 7^ ^< 'I 7 ^ A L X mi>K^ tifz 9 - 

t^i^^t^y y 6 JkZ/ \^ => -f .t; > 7' 8 T- ^ tl -5 o * Tg|5®S 14a-*t-^-U-5'9 
=k o T iHl^nrgllC Jf^»^^ tlT ^ „ ^rc3<^^ ^ > ^N*-lCli. H e ^ X 4- ^ vl^ 'l± ^' 
y-.-^ "9- \ y ^ ^ — ^\z ^.'i^-t ^ Tz^ <:n>^\'^-^iS y^Wi <Ty 7-^ -7 X2 — n y V X2 — 4 i: ctltc^ 
[^i]Lf-e^tci-*;K^>^X^aiAi-^/'-a6<^^M*^^Xffl(7>vX7a — =i> h a — ^ 5 )t?» 

[ 0 0 3 2 ] 

=5r^ J; 7 tc;lifij^-t-5 C i: ;!3^-mWT^^o 7' ^ 7s v ^^^IJaX IS . 'J > ^ ^ X 

ECR (Electron Cyclotron Resonance) 7°^7n-7 
i)S#^fflv^Tff^;i^i--2><^)Sj*SiS Lv^o J; 7 ^ 7- 7 X^-idtC J; . i^^iilJIS^ 1 3 tcip 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 

•) MmicM^-t ^ C i: ZCT. ;^7.a. B2H6. BF3. ASH3. PH3. 

-5. VMS Z tl ^ ^ il^'ll ^' 7s ^ fR L t <^ T ^ib ^ „ 
[ 0 0 3 5 ] 

- f > -t -5 t T .5. . jxP5^~7s^3if5^i5^ Jxi^v^ + lci^*^ L 7' ^ 7s v^/^X■t 

^RIE(Reactive Ion Etching)<50j:7'&H^-f3i>v^> r 5b ^ 
vMiCVD (Chemi cal Vapor Depos i t i on) tm^ *) . ^§tm 
^^Mt/a# A^gT ti . Sllx^^Xn^i^ii A« (K-XM) izU m L fz — mm.^ ^ y^^M 
m&lz-7° ^ X-^itX^ ^ ij(r>X3h^ . z<r)mf^iz X ^ . ffi <)6 T a $ <^ X i| A i?* nf 

[ 0 0 3 6 ] 

Mnmxm$t-ii.iom^^^mi^'f''< ^ 7s^^Mtt j; < w^nx-t ^ z h t^^m^ ts:^. ^rzm^m 
m^^Mizm^^rzM^izii . m^B^mw^-f ^ y^^M±izmf^L rz^> ') ^ ymm\z . m. 

[ 0 0 3 7 ] 

H 1 ic^ L rz^m.^mA'^u\zis\^x. 9 h \^x<r)ymn.m i a ^Wii^^^ ^y 
9 \zm.iiri (DC) mm o ^^v^itmm'^k-m.ui 2 ^ ix "9 ft t ^ j: „ 3 c t- . z s 



m 'i^mn ami&ic/b*i ookHz'-i omhzt-*>^„ z n h <^mM\z ^ ^fi^ l r^i y ^ 

4lC7K¥ffi_hT'l5!l;clJl 0 r d mn&<^\^M^M z. ^ Z tX . ^^mmM 1 3mfHX<^^ 
[ 0 0 3 8 1 

^ fc. ^M^^ 7.m^^ Xy ^ - ^ y \- u - y LX^m.^'k^^'t t L X It 

. ±.m Lfz^ 7 >5r^M • '^!±X^i^X ^ ^ ^^l::l9\~lz .B.As.P.Sb. In.Al 

^ fz^ioiz^x ^ i)^. '^m.'^^^^'t ^^'Kt^ — ^m.^.^i^X B^^ilz^x-DX^-^^zt 

^X3h ^ o 

[ 0 0 3 9 1 

^m^mmcoyfm.'^m Axn^mx^(i3 iz^.-t xnmmmx 3h ^ . 

^-f. m 2 ( a ) lz^~t =k 7 IC . ffitK^ 1 0 n c m 3 0 0 mm <i> %cr) n u y m 

* 1 3 n <D^m\z y^h')'J^yy^lz^')^x ^ M^mfl^-f ^ o z^ ^ ^ iz^ X ^yi<ry 

$ tl n ^ ^3 > 1 3 n § ^^ilSI^X 13^. C<?^-4-4^7-^i:LT<7)T 

[ 0 0 4 0 1 

^ > B 2He^-^MS^^ ^ > ^N'- 1 5 F«9 tcffi,^-t ■5 i: i: t DC WB. 1 0 

mvH 1 . 1 2 Jc a ^ ^ ^ > - 1 5 F«9 i- ^ * 7 > B 2 H 6 ^ -7° 7 X v |^ |e L . 

M^IIS^^ffl^c 7' ^ X V H - X^tf 'Sr 7 o 3 <7> i: § ^ > ^ n* - 1*1 c?^ ^ x j± j i 2 

. 5 P a . T X 6 0 V T 7 # ^ ^ ^tf L o 

[ 0 0 4 1 1 

IwV^T. 1 0 0%He^X^-7X7u-=i>Nu-^4^/hLT>MT7s7 5VT6 0 
7' 7 X^tc Hg L . H e 7- ^ X-7^i«aiI^^f 5^ o fco Cc;) i: S ^ > rt^OjEtl 

t± 0 . 9Patc|^MLfco =5rfc. M3?aiIS^Stia#SSc;5±#^K <'fcy)lcTg|5mS 1 4 

MXXXt ±# L 'fcv^ J: 7 tc^ o T ^ „ 
[ 0 0 4 2 1 

3 <^ 7 L T . 13 2 ( b ) ic -t J: 7 tc. ^U.'b^h SM i" ^ tg)i ic $ 7 n mg 

^c;>p ^<7)^M.if^^t^ 1 3 P tiSo 
[ 0 0 4 3 1 

T"5jK-to tb$5<?^fca6lc. J:b$X#y 1 i: t TH e -7° ^ X-7^^IlHU-t -fc, . 7° 7 X -7 K - 
> X^c?)^M^^7°a 7 T ^ffilSb tc^-to 121 3 T-a^MtJ^ o ( c m"^) , m 

(nm) i:Lfco 3 tl ttlS . H e 7' ^ X "7 ^32^11 ^ 7 C i: ic J; . 
^ Mt/ il)^ -7° n 7 T .t' -y X ^ tc ffi oH^ T -S C i: ;b* ^5 ^ o 

[ 0 0 4 4 1 

C HI -^j . :^^B/l<;5^viT'ff^fiX L /i^,!4t;^tsX 1 3 P c7)^Mt/7'n 7 t XXm^ 4 
n m fi g ^ H ic It -S ^ ^4 1/ -ilS 1 0 ^ <^ 1 iil ± . Si 5 7 n m g T ^ H ic It -5 ^ 
^i^-il^<^ 1 0 0 ^^iO 1 i: o Tv^ -So 3 tlfc^t L . 7' 7 X-7 H - f> f^ay^WiM 
7° n 7 T a ^ ffi )t?^ ^5 .^.il^ i& T L T ^ „ 
[ 0 0 4 5 1 

CtfO > ^::^X Alcove TliB^filTli 'Srv^ 3b*. ^^t^ ^ tc J: tl . B il^ !b*H e ^ ^ > <^ ^ 
•V ^^xm^-^^iAXzM'^ l^TzTzbh x.hti^ . ^ % >i ^ - <^ -y' ^ X-? 

Ji ^'-He7' ^ X "7 ) T' np < 3 i: J; . ti^Slc^^ ^M^^ (B) ^ np § z ^ 



'f> t ^ X. 'hil^ o ^ LX 3h^n&m < (10 nm) ^ ^ A ^ tl B ii . He 7' ^ 7<- ^ T PP tl 
^Ztlt^x<-^^^rzdb. S^H ^ <7) < * T A ^ . ^ g)^^?^ < t X'3$n Lfz^^lt 
. ni:ii±.W < ^X'^m-f ^ z t i}^^x\,^rzdb . El 3 ic tt^ a L Jc 7 7" u 7 T 
^ ^ ^ Z t t^'X' B ^ ^ t ^ X. h tL ^ . ^ L X Z <7y Q\l B ii^ lb J -y ^ :t > it . 

m izw^ :^\^izMm:^^- >i ^-^^-x^^rzibx. ^ [S] ic ii isi ic n > 7tmh^^m~f ^ 

. '^mt-'on\^^%^'i^^i^^m'nmzmri^-t ^ z ht^^mtii ^ . z zxm^^rzm&'^m. 
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